(WH^Bttfttf (JP) 



(i2) & m & it & m 



1-297362 

(43) 4MB B ¥^11¥(1999) 10^29 B 



(5Dintci. 6 mm% F I 

H0 1M 10/40 H0 1M 10/40 Z 

4/02 4/02 D 

4/04 4/04 A 

4/40 4/40 

4/58 4/5S 

SSIfsR Hft9(0jfc4 OL 6 M) «&HfciS8< 





ft8PF10-100779 


C71)HMA 


000005821 














(22) ass 0 


¥JS10^ (1998)4^130 




^Rffpijuw^rwiooea* 








(72)3SW# 


ft# ffi 




























(72)HW# 












AK*pmflA*pmiooe#fle 


















(72)fj?W# 


Will «- 




























(74)ftSA 







(54) ^wsfa-^a^t^-coiei^i^mmwwflg^^ 



(57) 

LicoOj^LiNiOjSiasiujatrsBai©* 

s?6ffl*i£Tiftf=ffa-r*fta±fl)^iiiiifiKs+»i= 

fc. 

14, II {LiCo0 2 , LiNi0 2 , *fe 
»SjESS»JItr*»^, LiMnA *fel* = <DBS3IW*: 



(UVU1) 




1 



L, IitEiE&©>i^Sli CL i Mn 2 0 ( t L<I±L i M 
n 2 0 4 ©^*ft) k (LiCoOj, L i N i O r Li 

c o ojnwmtt. * l < i* l i n < o 2 <Dmmm^m 

[IS** 3] Bjl!iji»tfc«l= J P«St*Sr*^tl= 

«fc y , 'j &aa«* s«b« tr«fta±i=?L** 

[!S*II4] L i Mn 2 0 4 t L<I*L i Mn 2 0 4 ©g 

*#©3t»«S(El=ai^ < Si6«E£ttjsp-r * z t let 

y , (LiCoO,, L i N i 0 2 , LiCo 0 2 ©§f3| 

ft, =fcL<l*L i N i o 2 ©snsh*) fr&attr*** 
< fc t 1 «©g*H©fttt*ttfiSfllS1-4 ^ 1 

E«©3^*«»it=««ji!i©*aiaa* 

a. 

[0 0 0 1 ] 

i^-f ^ ;mi4©aa jm«cffi©«i*p^iciii-r ■& t. © 

[0 0 0 2] 

[ft*©&ffi] fiSSttStr^'J^^AWroT^* 

■J£fi£fflLv >fatru>*-7t?*-h, r-^n^ 

*V7>*©*«»«EI=, L i C I 0 4 , LiSF 4 , L 
i A s F t , LiPF t , LiCFjSOjfrojgf^S 

*1*fe«*at««-^*3-l*fc**«»K«Jl!lt*. Ki* 

[0003] ^©awB^sm-r&t, fesas±iw 

Wtttt. 7-f7'JJ^, »tt»ffl©TJU*UAK. tvfc 

JSL. $&l=l±jSSr-6-tl=J:y, mEtjEtI©IH© 

"C # £ < U , *S* i L T Aft V»«ftt£ L < fl£T+ -5 
[0 0 0 4] Z<D£5t£ft ( K&>mT'<D'f> K^-f h©$ 



-7A£m*fc»£, fl««tt$L iVLi «&I=»L 
t-SOmV^yftg*,, frOO. 3mAh/cm ! 

SlTjSi (Progress in Batteries and Solar Cells, 
*2g, 5 41, 1 9 7 9) *<ffi*$i|lT^*. *fc, 
««i«l=ffl^*»»l=, fflxtf, ^Pt°U>7]-^- 
(-tl^fciagfS^©*,©*: h+ylii^tPofc 

€&Jf©i©£;Ii=rL--cm^ciiij;y, ftJSSffiSd^ 

sas-rsttiirTVKT-c h©±a*w#j-r**a 

(Electrochimica Acta, S53 0#, 17 151, 19 

ss) tsu^-t^-So cHe,©7jftT?ii, a^iaffi 

l Jf> K^-f hSJiPfiJ-r-i.i:t'' ; 5#^l=i-oTL^ 0 
[0 0 0 5] 

fc»*3S9Jl*, iE«t, 7;i**U-f*M£»tte»» 

L, M!3IEa©;f ^Itli C L i M n 2 o 4 t, KliLiM 
n 2 O t (KimmW) t (L i Co 0 2 , L i N i 0 2 , Li 
Co0 2 ©ga£{*, t,L<l±L i N i 0 2 ©IPH*^£,iI 

R«'>6<ttii»fct») t®a6*^»«:t 

[oooe] ^©Bf, T^*'J^a£S*!Sfr-5aiS 
[0007] *fc, Sififfl^itTtHi^fflttB^I-ic 

[0 0 0 8] £bl=, L i Mn,0 4 4, L< liL i Mn, 
0 4 ©S^ft<?)?EStffiSJSl=»^<^ii!!lE$^ttr5 
Cilery, (L i Co0 2 , L i N i 0 2 , LiCoO 
2 ©S3|f*, tL<l±L i N i 0 2 ©§§##) fr&SiRf 

«'j>&< 1 1 1 a©g»jt©3ttt«tt**«iffi-r-6^ t 

[0 0 0 9] 

[siis^i-^fcto©^] £i±©BHS»i»-r*fc 

7^*'JftMtg«i)(fr4fiatt1iaKJlttL. Hr 

ffiEm<D%Min& CL i Mn 2 0 4 tL<liL iMn,0, 
©3S##) t (Li CoO r L i N i 0 2 , LiCoO 
^ffijffft, 4,L<I±L i N i O s ©RaM**&SMW-"6 

'>«c < 1 1 1 a©ib*!ft) t©a*i|ji-eft*^ts«a 
t-r-s. 

[0 0 10] ^©B#, T^TJ'J^JS^jS^lgt-fSftS 

[0011] £fc. ^©Sig^;il±, S^^-SlT^Iz 
Jifci:: J: y, 7A*'J4Ig«£g*H 

[0 0 12] Li Mn 2 0 4 tL<l±L i M n 2 

o 4 ©S8|{fc © 3tteK£JS l:lo* < BiftffiJl $ filSp -f ^ 

-il-^y, (LiCo0 2 , L i N i 0 2 , LiCoO 



< t & 1 «©g»*©3Si![WK«£«£t h Z t 
[0 0 1 3] 

[mmmmomm: l i c 0 o 2 £ie®;s^ 

fcibt. ±15(7) J; 5 & Jg-¥>7> & £#T- 07 llii i) ikM 

[00 14] *Jggf±. =©«J:5>affi*<»^jaSRSr 

OKl-tt*«ffife*i^^i:l:*yf> K5-f K&JSESjW 
fMSti-SJUSSSfftU COfiS^fflU^CtlCto 

[0 0 1 5] *2§$T?I±. (LiCoO,. LiNi 
0 2 , L i C o O 2 <0gfgf*. =fcL<l±L i N i 0 2 <DSSt 

tlCL i Mn 2 0,Sfcl±L i MnjO^SifS^t 

3„ ffi;a*i^3:rs, *flH*S*-4Cil::j: 

[0 0 16] LiMn^SfclJ^ffliffttlt Li 
CoO^L i N i O^liS^ft&lV $3V VS. Li* 

7;L-*U*P-f7|->^?ilBL. -f7)->^L iMn 2 0 ( S 

Sfc. : PttScffi<oa3!ESJt*iieii:-r«ctt < J:-3T. 

fFffll^y. ±S5T?&'<fc£lfl<7)«fc5ft* 7J^i]')^m 

S#l=t)fc-3TlS-ftJRIt*3tfTSl±*Ci:tf. 4D4&T 

[0017] LiMn 2 0,Sfctt^ 
©SSilH*l=IB&-f. MnO^TiSjtL^fcS VJ:yfit»» 

So L^U L i Mn 2 O 4 Sfcl±CC0^#^li, L i C 
Ltfey. L i Mn 2 O 4 £fcl±C<0l8^f*£;S-&LT 



[0018] ^l:, L i Mn 2 O 4 *fc(i^<0SS^f*(C 

2 -^l i n i o 2 3itz\zz.tit>G>mm&G>ftfo'mvi}5i£tii 
[0019] jjm xgmomMoteMzm&ttonmm 

fttLT, LiCoO^LiMnjO^fflWA L 

[oo2o] mmm ^ ) jEWsvmt lt, ucoo 2< t 

LiMn 2 0 4 SlUShtTS : 2©fflft-eSftLfct.<DSfflLx 

i¥Hisi*STt. &t\ ii 1 ds-QVTiass-f 

[0 0 2 1 ] IE«1 I*. g*UtS^»*. 

f^Oi4X/<V K^Jl^£>fc3^mf*2£X7K-;/ 
hiSSLfciESft3lwl)PE«ffiLfc 0 -ty-CLv— ^ 4 1= 

i±. 7Ky^pfL/>s#?LSfli*ffi^fc. y^ 

A£lgJS5£FW;:tT*>i££, Xf VUXSffl 6 *7jK 

[0022] miS¥5fti:i±. ifl/>A-!i;*-hiy> 

LiCI0 4 £ 1 *>l/ I ©BST?»»Sl±fct©«ffi^fc. 
[0023] Sftroffi^iTii. ■t/iL>-$k>)T'5A 

[;±AU *l=» tfXV"; h 8 £:fhL"tIEfl 

It o fc o ju± a> » is -e ft js l man $mi&M®nm A t 

[0 0 2 4] ifet, iE^jgftlMirLT. LiCoO^SW^ 
^€>te«iEgffi$flfflLfceHf|.|±. ^»J1iHCM¥ 

[0025] &.±<D£z>tzftm.Ltznt&mow ! MA$:m 

l*Ts 1mA/cm ? <D«aESfiT!, 1 iSIW^fllStBSffl*. 

-cm. BithroWSPjgiitli, T-li^^<?)fS«irJ:y s 
SSQ^baSEJ'sja^-rso^Sib&^fco jSL^T. lite 

[0 0 2 6] c©J:3l=*#tteS!T-3fclHtfilffl«aS 

Ai, ^flSStffir'#*^itlSfJ!<!0m5feB|z*tLr. 1mA/ 
cm 2 <0«3iE*fiT?4.3V *T?3t««ff^, tt^T. Sc« 
TPISE£2.8V iLT, 1.5mA/cm 2 (73^^^, 2 



[0027] @2li, #SStm-y--f^;UTf», StB^m 
RSMIt J±&0]©l:&J;y^5O%4,£< ft^tl^ 

ioo28] * ic , nmmomm a t acmmoimm b £ 

ffl^T, ItnA/cm 2 (OSSSE^ISt? 4. 3V*T??E^£m\ 
I.SmA/cm 2 (0S3ESJtT% Z^roiSmSSSU 
ilLfc. SSt^cDTPiliiSlt&^f;,, 
[0 0 2 9] 0 3l±. «-3E»«-y-'ff JUT?CD»«8*S 

it. sjjtm-y--ff ;nf^A<#u<iRi±u-c^*ct^ 

tfi&, Cftli, J±|g«iJ©ajfeBT;l±, iESSfeSAtLiCo 
0 2 «^T'fcSfc4t)(c, SteTSiSJ±**JffliLsS:^i. it 

-r^^sw-e. iEsai4A^si=*'xss±<offli4tst; 

■C. Lining (0StSSfS*^#L. lEflffi&rotf Xgs£ 
Kfi;^cDlST^S5E-r-S-i:lzfe^co-t:. +*--f 



Mn 2 0, Cf)KcmSJS^S;t!j^J±A^^SD-r^C«!:r% Li Co 

i= & e, & ^ j; o i- -t s c i # r- # s 0 

[0 0 3 0] (HJ»Jz) SiW i £Htt&JII¥£!«;& 
fcfESLfc. ^MtfettM^1mAh/cm 2 i=@ISL. ^tfH&m, 

[003 1 ] y.±<D£?\ZftmLtz&m<t>$. ImA/cm' 

<Daat»s-e4.3v ST-sw^ffiv ii^t. ksstps 

BJ±£2.8V tLT. 1.5mA/cm 2 «ffi5itffij£T?. 2 B#Fb1 

[0032] ini, #sjfto)Sfflt®-y--i'^^ji^$s 

■y--fi?^*^l±lS^-r«^ 1 tA^«, - 
=W*. : Pttt«©aaESJSS*t<1-* = il=J:or, 

[0 0 3 3] 
[Si ] 



mA/cm 2 




0.1 


2 14 


0,5 


2 7 8 


1.0 


3 0 6 


2,0 


3 2 1 


3.0 


3 3 5 


4.0 


3 2 7 



[o o 3 4] &L±ommms\tfs^st it, LiMn 

,0 4 , L i Co 0 2 , L i N i 0 2 £flHifc#.. jy.±(D^ 
-&felT?Mn, Co. N i $fl&<D5ciii-l?S&L.fc&«tt;£ 

[0 0 3 5] 



[aBJOTSaS] U±s *fSWI~J:-?>£, (L i Co 
0 2 , L i N i Oj, Li C o OjOJlf =t,L<l±L 

i n i o 2 <nmmm & &sisvr$<>& <tti grow 

»SiE«g«Bjtt1-S«^. LiMn 2 0 ( Sf;l±:©g 
#ft£;I£L, B;tS*§^3:T^. ^tottcm?* - £ l=J= 



4 



[0 0 3 6] £bl=, L i Mn 2 0 4 *fcliC£Dg|*#IC 
taittSI^tSCit, L i CoO^L i N i O z 

[@2] cw^is^jfccfc ifttmmomme). 



[d3] ^jewomi ©ssiswjsitfJtftflKoma 





1 




2 


iE«SS# 


3 




4 




5 




6 




7 




8 





6 7 5 4 ' 




_ c „ 0 — o — o — o-*o— O— 0—0. 



200 



5 



[03] 



o — o— o— o— o- 



100 200 300 



7P> h^-v(7)|jt# 



(51) Int. CI. ttJS0IB# 

H 0 1 M 10/48 



6 



